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Description

TECHNICAL FIELD

[0001] The present invention relates to a lever-type
connector.

BACKGROUND TO THE INVENTION

[0002] A conventional lever-type connector is de-
scribed in JP 3-126379 U as described in the preamble
of claim 1. This lever-type connector has a male and a
female connector, the female connector having a rotat-
able lever provided thereon. The lever has a pair of plate-
shaped arms that extend along outer faces of the female
connector. The lever is rotated when cam grooves of the
arms and cam pins of the male connector are in an en-
gaged state, the cam operation drawing the two connec-
tors mutually closer and fitting them together.
[0003] In conventional lever-type connectors, the fit-
ting resistance between the two connectors is focused
at the mutually fitting portions of the cam grooves and
the cam pins. As a result, the arms may separate from
the outer faces of the female connector. That is, these
arms may change shape so as to move outwards. In the
conventional lever-type connector described above, pro-
tecting walls are formed on the outer faces of the female
connector, and the arms are housed between these pro-
tecting walls and the outer faces of the female connector.
Consequently, outer faces of the arms strike against in-
ner faces of the protecting walls, thus preventing the arms
from moving outwards.
[0004] As the number of terminal fittings in a connector
is increased, fitting resistance also increases, and the
force causing the arms to change shape and move out-
wards also increases. As a result, in order to prevent
these arms from moving outwards, the protecting walls
must be made more rigid. This may be done by thickening
the protecting walls. However, if the protecting walls are
made thicker, the female connector will become corre-
spondingly larger.
[0005] The present invention has taken the above
problem into consideration, and aims to prevent a lever-
type connector wherein, without increasing the size of
the connector, the arms of the lever are reliably prevented
from changing shape and moving outwards.

SUMMARY OF THE INVENTION

[0006] According to the invention there is provided a
lever-type connector comprising a housing having a lever
pivoted thereon, said lever defining a cam groove for en-
gagement with a cam follower of a mating connector
whereby rotation of said lever relative to said housing
causes said connectors to be drawn into engagement,
wherein the housing includes a protective wall extending
partly over said lever to prevent bending thereof in a di-
rection perpendicular to the plane of movement thereof,

characterized in that a thinned portion of said lever cor-
responds with a thickened portion of said protective wall.
[0007] Such an arrangement ensures that the overall
size of the connector is not increased. In the case of a
plate-like lever, the thinned portion is located furthest
from the pivot axis, and the thickened portion is located
adjacent a connecting web of the protective wall. Such
an arrangement minimizes the stabilizing force by apply-
ing it at a distance from the pivot axis.
[0008] Preferably the thinned and thickened portions
are in close mutual engagement.
[0009] In a preferred embodiment the thinned portion
is about half the thickness of a plate-like lever, and has
a radial extent of less than 20% of the corresponding
radius of the lever.

BRIEF DESCRIPTION OF DRAWINGS

[0010] Other features of the invention will be apparent
from the following description of a preferred embodiment
shown by way of example only in the accompanying
drawings, in which:-

Figure 1 is a horizontal cross-sectional view showing
a retainer in a temporary retaining state.

Figure 2 is a horizontal cross-sectional view showing
terminal fittings in an inserted state whereby they are
temporarily retained by the retainer.

Figure 3 is a horizontal cross-sectional view showing
the retainer in a main retaining state.

Figure 4 is a horizontal cross-sectional view showing
a connector fitted with a corresponding connector.

Figure 5 is a front view of a connector housing.

Figure 6 is a front view showing the retainer fitted
through a window hole of a moving plate.

Figure 7 is a front view of the moving plate.

Figure 8 is a vertical cross-sectional view of the mov-
ing plate.

Figure 9 is a front view of the retainer.

Figure 10 is a side face view of the retainer.

Figure 11 is a plan view of the retainer.

Figure 12 is a rear face view of the retainer.

Figure 13 is a partially enlarged horizontal cross-sec-
tional view showing the retainer in a removed state.

Figure 14 is a partially enlarged horizontal cross-sec-
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tional view showing the retainer in the temporary re-
taining state.

Figure 15 is a partially enlarged horizontal cross-sec-
tional view showing the retainer in the main retaining
state.

Figure 16 is a partially cut-away plan view showing
a lever in a starting position.

Figure 17 is a partially cut-away plan view showing
the lever in a state whereby it has been rotated to a
fitting position.

DESCRIPTION OF PREFERRED EMBODIMENT

[0011] An embodiment of the present invention is de-
scribed below with the aid of Figures 1 to 17.
[0012] A male connector M of the present embodiment
is provided with a connector housing 10, male terminal
fittings 20, a moving plate 30, a retainer 40, and a lever
50. In the following description, the anterior direction is
on the left side with reference to Figure 1, and the up-
down direction is also taken with reference to Figure 1.
[0013] The connector housing 10 is formed from plas-
tic. A hood 11 protrudes to the anterior from an outer
circumference of an anterior end face of this connector
housing 10. A plurality of cavities 12 are formed within
the connector housing 10, these cavities 12 being located
therein in an approximately central location relative to
the up-down direction thereof, and being horizontally
aligned in an upper and a lower row. The male terminal
fittings 20, which are inserted into these cavities 12, are
doubly retained therein by plastic lances 13 and the re-
tainer 40. Large diameter cavities 14 are formed to the
left and right of the two rows of cavities 12. Terminal
fittings (not shown) inserted into these large diameter
cavities 14 are retained only by plastic lances 15.
Housing grooves 16, into which sub connectors (not
shown) are fitted from the posterior, are formed above
and below the cavities 12.
[0014] The upper and lower rows of cavities 12 are
symmetrical. The plastic lances 13 are formed in the an-
terior end portions thereof and extend towards the ante-
rior in a cantilevered shape. The plastic lances 13 of the
upper rows extend along lower faces of the cavities 12,
and the plastic lances 13 of the lower rows extend along
upper faces of the cavities 12. Bending spaces 17A,
which allow the plastic lances 13 to bend resiliently, are
formed between the upper and lower rows of plastic lanc-
es 13 and open onto an anterior end face of the connector
housing 10. The plastic lances 13 bend resiliently into
the bending spaces 17A as a result of making contact
with the male terminal fittings 20 while these are being
inserted from the posterior into the cavities 12. This con-
tact is released after the male terminal fittings 20 have
been inserted to a correct position, the plastic lances 13
return resiliently to their original position and engage with

the male terminal fittings 20, thereby retaining them. After
the male terminal fittings 20 have been inserted, tabs 21
at anterior ends thereof protrude from the anterior end
face (an innermost face of the hood 11) of the connector
housing 10 into the hood 11.
[0015] The bending spaces 17A join with one another
between the adjacent cavities 12, thereby forming, in
their entirety, a long and narrow slit that extends in a left-
right direction. When the bending spaces 17A are in a
free state, whereby the plastic lances 13 have not bent
resiliently therein, a removal preventing member 41 of
the retainer 40 can be fitted into the bending spaces 17A
from the anterior in a manner whereby this removal pre-
venting member 41 does not rattle up or down. Further-
more, a left and right pair of guiding holes 17B is formed
at the left and right sides, respectively, of the bending
spaces 17A. These guiding holes 17B join with the bend-
ing spaces 17A and open into the anterior end face of
the connector housing 10. Guiding members 42 of the
retainer 40 can be fitted into these guiding holes 17B in
a manner whereby they do not rattle in the up-down or
left-right directions. The bending spaces 17A and the pair
of guiding holes 17B form a retainer attachment hole 17
that opens into the innermost face of the hood 11 of the
connector housing 10. Moreover, temporary retaining re-
ceiving members 18A and main retaining receiving mem-
bers 18B protrude from inner side faces of the guiding
holes 17B. Stopping members 43 of the retainer 40 en-
gage with these receiving members 18A and 18B, there-
by maintaining the retainer 40 in a temporary retaining
position and a main retaining position, respectively, rel-
ative to the connector housing 10.
[0016] Next, the moving plate 30 will be described. The
moving plate 30 is made from plastic, and fixes the po-
sition of the tabs 21 of the male terminal fittings 20 (these
tabs 21 protrude from the anterior end face (the innermost
face of the hood 11) of the connector housing 10 into the
hood 11). The moving plate 30 is formed in a unified
manner from a sheet-shaped plate main body 31, which
is parallel to and has the same shape as the anterior end
face of the connector housing 10, and a guiding cylindri-
cal member 32 that protrudes towards the anterior from
the outer circumference of the plate main body 31 and
makes contact with the inner circumference of the hood
11. The plate main body 31 is provided with position fixing
holes 33, 34 and 35. The tabs 21 of the male terminal
fittings 20 that have been inserted into the upper and
lower rows of cavities 12 pass through the position fixing
holes 33. Tabs protruding from male terminal fittings (not
shown) of the sub connectors fitted into the housing
grooves 16 pass through the position fixing holes 34.
Tabs of the male terminal fittings (not shown) inserted
into the large diameter cavities 14 pass through the po-
sition fixing holes 35.
[0017] A window hole 36, which connects with the
bending spaces 17A and the guiding holes 17B of the
connector housing 10, and which is formed on the face
opposite the retainer 40 (the retainer attachment hole
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17), passes through the plate main body 31 from the an-
terior face to the posterior face thereof. The shape and
dimensions of the window hole 36 are such that the re-
tainer 40 can be passed therethrough. The window hole
36 is located between the rows of position fixing holes
33 (the tabs 21 of the male terminal fittings 20 inserted
into the upper and lower rows of cavities 12 are passed
through these position fixing holes 33). Recesses 37 are
formed at upper and lower edges of the window hole 36,
each recess 37 joining individually with one of the position
fixing holes 33. Supporting members 45 of the retainer
40 pass through these recesses 37. As will be described
later, the window hole 36 is covered by the retainer 40.
[0018] A sealing member 38 is formed in a unified man-
ner on the guiding cylindrical member 32 of the moving
plate 30. This sealing member 38 is formed from an outer
circumference sealing member 38A, which extends
along an outer circumference of a posterior end portion
of the guiding cylindrical member 32 (i.e., the portion
thereof close to the plate main body 31), and an inner
circumference sealing member 38B, this being located
further towards the anterior than the outer circumference
sealing member 38A and extending along an inner cir-
cumference of the guiding cylindrical member 32. These
sealing members 38A and 38B are connected via a plu-
rality of joining holes 39 formed at intervals along the
circumference thereof. Further, a cam pin receiving
member 32A is formed in each of the upper and lower
sides the guiding cylindrical member 32.
[0019] The lever 50 is attached to the connector hous-
ing 10. This lever has an operating member 51, and a
pair of plate-shaped arms 52 protrude from upper and
lower ends of this operating member 51. The arms 52
extend along upper and lower faces of the connector
housing 10. When rotative axes 32B are in a fitted state
within axis receiving holes 53 of the arms 52, the lever
50 is supported in a state whereby it can be rotated with
these rotative axes 32B serving as the centre. Cam
grooves 54 are formed in the arms 52. The cam pin re-
ceiving members 32A of the moving plate 30 and cam
pins Fa of a female connector F (the corresponding con-
nector of the present invention) fit, in a unified state, into
these cam grooves 54.
[0020] When the lever 50 is in a starting position (see
Figures 1 to 3), the cam pin receiving members 32A are
fitted into openings of the cam grooves 54. Posterior ends
of the cam pin receiving members 32A make contact with
inner faces of the cam grooves 54, this preventing the
moving plate 30 from moving towards the posterior and
maintaining it in a waiting position. In this waiting position,
the position fixing holes 33 are fitted with the ends of the
tabs 21 that protrude into the hood 11. Further, while the
male connector M and the female connector F are fitted
together, the cam pins Fa of the female connector F and
the cam pin receiving members 32A are fitted together
to form a unified state. Then, while in this state, the lever
50 is rotated to a fitting position. Then the cam pins Fa
and the cam pin receiving members 32A, in their unified

state, engage with the cam grooves 54, this drawing the
female connector F in a posterior direction (towards the
innermost face of the hood 11). That is, the cam operation
of the lever 50 draws the female connector F and the
moving plate 30 (these two being in a unified state) to-
wards the connector housing 10 until a fitted state is
reached. When the two connectors M and F have been
fitted together, the moving plate 30 reaches the fitting
position (see Figure 4), and the position fixing holes 33
are fitted with base end portions of the tabs 21. In this
manner, the moving plate 30 is moved between the wait-
ing position and the fitting position.
[0021] The retainer 40 is made from plastic, and is
moulded in a unified manner so that it has the removal
preventing member 41 that extends as a long horizontal
plate in a left-right direction, and the pair of guiding mem-
bers 42 that are formed on the left and right ends of the
removal preventing member 41, these guiding members
42 having long plate-shaped faces which extend in an
anterior-posterior direction and are formed at approxi-
mate right angles to the removal preventing member 41.
Both the removal preventing member 41 and the guiding
members 42 form an approximately unified face at the
anterior end face of the retainer 40. However, posterior
end portions of the guiding members 42 protrude further
towards the posterior (the direction in which the retainer
40 is attached to the connector housing 10) than the re-
moval preventing member 41.
[0022] The stopping members 43 are formed as an
anterior and posterior protruding pair in each of outer
side faces of the posterior end portions of the guiding
members 42 (i.e., those portions protruding to the pos-
terior relative to the removal preventing member 41). The
stopping members 43 fit with the temporary retaining re-
ceiving members 18A of the guiding holes 17B in a man-
ner whereby they grip the temporary retaining receiving
members 18A from the anterior and posterior sides there-
of, thereby maintaining the retainer 40 in the temporary
retaining position relative to the connector housing 10.
When the retainer 40 is in the temporary retaining posi-
tion, the removal preventing member 41 is not in an in-
serted state within the bending spaces 17A. Consequent-
ly, the plastic lances 13 are able to bend resiliently into
these bending spaces 17A, allowing the male terminal
fittings 20 to be inserted into or removed from the cavities
12.
[0023] When the retainer 40 is pushed inwards from
the temporary retaining position to the main retaining po-
sition, the stopping members 43 fit with the main retaining
receiving members 18B of the guiding holes 17B in a
manner whereby they grip the anterior and posterior
sides thereof, this maintaining the retainer 40 in the main
retaining position relative to the connector housing 10.
When the retainer 40 is in the main retaining position,
the removal preventing member 41 is fitted into the bend-
ing spaces 17A in such a manner that it does not rattle.
Consequently, the plastic lances 13 are prevented from
bending resiliently towards the bending spaces 17A (i.e.,
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in the direction for removing the male terminal fittings
20), thereby preventing the male terminal fittings 20 from
being removed.
[0024] As shown in Figures 1 and 2, when the moving
plate 30 is in the waiting position and the retainer 40 is
in the temporary retaining position, the anterior end face
of the retainer 40 and the anterior face of the plate main
body 31 of the moving plate 30 form an approximately
unified face, an anterior end face portion of the retainer
40 covering the window hole 36 of the moving plate 30.
[0025] Further, the posterior end portions of the guid-
ing members 42 (i.e., the tips thereof relative to the di-
rection in which the retainer 40 is attached to the retainer
attachment hole 17) grow gradually smaller in the up-
down direction, forming tapered guiding tips 44. The an-
terior end portion of the removal preventing member 41
has the supporting members 45 formed thereon at loca-
tions corresponding to the cavities 12 (i.e., corresponding
to each plastic lance 13), these supporting members 45
protruding upwards and downwards, respectively. When
the retainer 40 is in the main retaining position, these
supporting members 45 make contact, via the bending
spaces 17A, with the anterior end portions of the male
terminal fittings 20. Consequently, the anterior end por-
tions of the male terminal fittings 20 are prevented from
inclining towards the bending spaces 17A, thereby main-
taining the male terminal fittings 20 in a stable position.
Moreover, when the retainer 40 is in the main retaining
position, the supporting members 45 make contact with
anterior ends of the plastic lances 13, thereby functioning
as stoppers which prevent the retainer 40 from being
pushed in too far.
[0026] Next, the means will be described that prevents
the arms 52 of the lever 50 from changing shape and
moving outwards. The fitting resistance of the two con-
nectors M and F is focused at the mutually fitting portions
of the cam grooves 54 and the cam pins Fa. As a result,
the arms 52 may move in a direction of separation from
the outer faces of the connector housing 10, i.e., they
may change shape so as to move outwards (upwards or
downwards). The present embodiment presents a
means to prevent this. That is, thin members 55 are
formed in a concave manner in portions of outer faces
of the arms 52. These thin members 55 extend along the
outer circumference edges of the arms 52. Inner circum-
ference ends 55a of the thin members 55 are arc shaped
and are approximately concentric with the rotative axes
32B.
[0027] Protecting walls 60 are formed on the upper and
lower faces of the connector housing 10. These protect-
ing walls 60 are supported thereon by arc-shaped sup-
porting members 61 that extend along the path of rotation
of arc members 52a formed on the outer circumference
edge of the arms 52 at locations farthest from the rotative
axes 32B. The protecting walls 60 are provided so as to
correspond to the outer faces of the arms 52 (i.e., the
faces thereof facing away from the connector housing
10). As a result, each arm 52 is housed within a narrow

slit-shaped space formed between the connector hous-
ing 10 and one of the protecting walls 60. A thick member
62 is formed on each protecting wall 60 as a means to
prevent each arm 52 from moving outwards. These thick
members 62 protrude from inner faces of the protecting
walls 60 along locations corresponding to the thin mem-
bers 55 of the arms 52. The thick members 62 extend
along the supporting members 61 (these supporting the
protecting walls 60 on the connector housing 10) of the
protecting walls 60.
[0028] The thin members 55 of the arms 52 and the
thick members 62 of the protecting walls 60 are formed
such that at least a portion of the thin members 55 over-
laps with the thick members 62 when the lever 50 is ro-
tated. Further, the thick members 62 do not overlap with
any portion of the arms 52 other than the thin members
55, no matter the position of the lever 50 along its rotative
path. That is, portions of the thin members 55 and the
thick members 62 mutually overlap.
[0029] Next, the operation of the present embodiment
will be described. When the connector M of the present
embodiment is to be assembled, the moving plate 30 is
first housed within the hood 11 (see Figure 1). The mov-
ing plate 30 is maintained in a fitting waiting position lo-
cated to the anterior of the anterior end face (the inner-
most face of the hood 11) of the connector housing 10,
a space remaining between the two. Next, the retainer
40 is attached, in the temporary retaining state, to the
connector housing 10 by being passed through the win-
dow hole 36 of the moving plate 30. At this juncture, pos-
terior end portions of the guiding members 42 of the re-
tainer 40 are fitted into the guiding holes 17B of the re-
tainer attachment hole 17, and the stopping members 43
of the retainer 40 engage with the temporary retaining
receiving members 18A. By this means, the retainer 40
is maintained in the temporary retaining position (see Fig-
ure 1). The retainer 40 is located such that the anterior
end face thereof forms an approximately unified face with
the anterior end face of the plate main body 31 of the
moving plate 30, the window hole 36 of the moving plate
30 being covered by the retainer 40.
[0030] From this state, the male terminal fittings 20 are
inserted into the cavities 12 and are retained by the plastic
lances 13. Moreover, the tips of the tabs 21 protruding
from the anterior end face of the connector housing 10
are fitted into the position fixing holes 33 of the moving
plate 30 (see Figure 2). By this means, the tabs 21 are
maintained in a state whereby they do not move in the
up-down or left-right directions, and are ready to be fitted
with female terminal fittings (not shown) of the female
connector F.
[0031] After all the male terminal fittings 20 have been
fitted, the retainer 40 is pushed in from the temporary
retaining position to the main retaining position. This may
be done by pushing, with a finger, the anterior end face
of the retainer 40 that is visible to the eye and protrudes
from the window hole 36 of the moving plate 30 so as to
form an approximately unified face therewith. After the
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retainer 40 has been pushed to the main retaining posi-
tion, the removal preventing member 41 fits within the
bending spaces 17A, thereby preventing the plastic lanc-
es 13 from bending resiliently in the direction that allows
the male terminal fittings 20 to be removed. By this
means, the male terminal fittings 20 are maintained in a
doubly retained state within the cavities 12, being re-
tained by the plastic lances 13 and doubly retained by
the retainer 40.
[0032] After the male connector M has been assem-
bled in the manner described above, the lever 50 may
be rotated to fit the female connector F into the hood 11.
The female connector F and the moving plate 30 are
moved as a single unit while the female connector F is
being fitted, and the tabs 21 that are maintained in posi-
tion by the position fixing holes 33 of the moving plate 30
are reliably fitted together with and make contact with the
female terminal fittings of the female connector F.
[0033] As shown in Figure 4, when the female connec-
tor F is in a fitted state, the outer circumference sealing
member 38A of the moving plate 30 fits tightly with the
inner circumference of the hood 11, thereby waterproof-
ing the space between the moving plate 30 and the hood
11. Furthermore, the inner circumference sealing mem-
ber 38B of the moving plate 30 fits tightly with an outer
circumference of the female connector F, thereby water-
proofing the space between the moving plate 30 and the
female connector F. The sealing member 38 thus seals
the space between the hood 11 and the female connector
F. Moreover, the retainer attachment hole 17 is located
inwards relative to the anterior end face of the connector
housing 10 on which the sealing member 38 is located.
Consequently, the retainer attachment hole 17 is also
waterproofed by the sealing member 38.
[0034] While the two connectors M and F are being
fitted together, the lever 50 is rotated while the cam pins
Fa of the female connector F are in an engaged state
within the cam grooves 54, the fitting resistance between
the two connectors M and F exerting a force which causes
the arms 52 to change shape and move outwards. How-
ever, the outer faces of the arms 52 make contact with
the inner faces of the protecting walls 60, this preventing
the arms 52 from moving outwards. At this juncture, the
thin members 55 of the arms 52 make contact with the
thick members 62 of the protecting walls 60.
[0035] In the embodiment described above, the por-
tions of the protecting walls 60 that make contact with
the arms 52 are thick members 62 that are thicker than
the remainder thereof. Consequently, the protecting
walls 60 do not change shape due to their receiving a
pushing force from the arms 52, and these arms 52 are
reliably prevented from changing shape. Furthermore,
the thick members 62 of the protecting walls 60 are lo-
cated so as to correspond to the thin members 55 pro-
vided in portions of the arms 52. Consequently, the por-
tions where the thick members 62 and the thin members
55 overlap do not become overly thick, and the male con-
nector M, as a whole, does not increase in size.

[0036] The halting force of the protecting walls 60, for
preventing the arms 52 from moving outwards, is exerted
on a location near the outer circumference edges of the
arms 52 rather than a location near the rotative centres
(the rotative axes 32B) of these arms 52. Consequently,
the halting force can remain small. Since the thin mem-
bers 55 are located at the outer circumference edges of
the arms 52, the load on the thick members 62 of the
protecting walls 60 is reduced.
[0037] Further, it is difficult for the supporting members
61 of the protecting walls 60 to change shape towards
the connector housing 10. In the present embodiment,
the thick members 62 are formed along these supporting
members 61. Consequently, the thick members 62 are
more rigid than they would be if they were formed at a
location further removed from the supporting members
61.
[0038] When the retainer 40 is in the temporary retain-
ing position and the moving plate 30 is in the waiting
position, the window hole 36 is covered by the retainer
40. As a result, foreign objects are prevented from en-
tering from the exterior of the hood 11 via the window
hole 36, and do not enter the space between the plate
main body 31 of the moving plate 30 and the innermost
face of the hood 11.
[0039] The moving plate 30 has the window hole 36
formed therein on the face opposite the retainer 40. The
retainer 40 protrudes towards the anterior via this window
hole 36, this allowing the retainer 40 to be pushed (from
the temporary retaining position to the main retaining po-
sition) from the anterior of the moving plate 30. That is,
the retainer 40 can be attached from the anterior relative
to the connector housing 10.
[0040] Furthermore, the retainer 40 can pass in an an-
terior-posterior direction through the window hole 36 of
the moving plate 30. Consequently, the retainer 40 can
be attached after the moving plate 30 has been attached
within the hood 11. In the present embodiment, the mov-
ing plate 30 is attached first, then the retainer 40 is at-
tached thereafter. However, the retainer 40 may equally
well be attached first, and the moving plate 30 attached
thereafter.
[0041] Since the moving plate 30 has the window hole
36 formed therein, the retainer 40 can be attached from
the anterior. This means that the connector housing 10
requires no opening on its outer side face for attaching
the retainer 40. Further, the retainer attachment hole 17
is located at the innermost face of the hood 11, thus being
surrounded by the inner circumference of the hood 11.
Consequently, the fitting portion of the female connector
F and the retainer attachment hole 17 can simultaneously
be waterproofed merely by providing the sealing member
38 between the inner circumference of the hood 11 and
the outer circumference of the female connector F.
[0042] The retainer 40 is provided with the guiding
members 42 which are inserted prior to the removal pre-
venting member 41 when the retainer 40 is inserted into
the retainer attachment hole 17. Consequently, these
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guiding members 42 are inserted first into the retainer
attachment hole 17 when the retainer 40 is being at-
tached, this stabilizing and maintaining the position of
the retainer 40 relative to the connector housing 10. By
this means, the retainer 40 can be attached smoothly
and reliably.
[0043] The guiding members 42 are provided as a pair,
one at either end of the removal preventing member 41.
Consequently, the retainer 40 is less likely to become
inclined than in the case where a guiding member is pro-
vided on only one end. Further, the tapered guiding tips
44 are formed at the tip ends of the guiding members 42.
These simplify the insertion of the guiding members 42
into the retainer attachment hole 17.
[0044] The stopping members 43 are formed in the
guiding members 42, these maintaining the retainer 40
in the temporary retaining position or the main retaining
position.
[0045] Consequently, the retainer 40, as a whole, is
simpler and smaller than in the case where stopping
members are provided in locations separate from the
guiding members 42.
[0046] The present invention is not limited to the em-
bodiments described above with the aid of figures. For
example, the possibilities described below also lie within
the technical range of the present invention. In addition,
the present invention may be embodied in various other
ways without deviating from the scope thereof, as defined
in the claims.

(1) In the embodiment described above, the thin
members extend along the outer circumference edg-
es of the arms. However, according to the present
invention, the thin members may equally well be
formed at a location inwards relative to the outer cir-
cumference edges of the arms.

(2) In the embodiment described above, the thick
members are formed along the supporting members
that support the protecting walls on the connector
housing. However, according to the present inven-
tion, the thick members may equally well be formed
at a location removed from these supporting mem-
bers.

(3) In the embodiment described above, the arm
members are not circular. However, according to the
present invention, the outer circumference edges of
the arms may equally well be arc shaped and con-
centric to the rotative axes of the levers. In that case,
the thick members may be formed along the arc-
shaped outer circumference edges of the arms. The
thin members may also be formed along the outer
circumference edges of the arms in the same man-
ner.

(4) In the embodiment described above, the case
was described whereby the lever supporting mem-

ber is a connector housing that houses terminal fit-
tings and sub connectors. However, the present in-
vention is equally suitable for cases whereby the le-
ver supporting member is: a connector housing that
only has terminal fittings inserted therein; an electric
wire cover attached to a connector housing which
has terminal fittings inserted therein and supporting
electric wires that extend from that connector hous-
ing; a frame that houses only sub connectors.

Claims

1. A lever-type connector comprising a housing (10)
having a lever (50) pivoted thereon, said lever (50)
defining a cam groove (54) for engagement with a
cam follower of a mating connector whereby rotation
of said lever (50) relative to said housing (10) causes
said connectors to be drawn into engagement,
wherein the housing (10) includes a protective wall
(60) extending partly over said lever (50) to prevent
bending thereof in a direction perpendicular to the
plane of movement thereof, characterized in that
a thinned portion (55) of said lever (50) corresponds
with a thickened portion (62) of said protective wall
(60).

2. A connector according to claim 1 whereby said lever
(50) is plate-like, an outer part thereof being said
thinned portion (55).

3. A connector according to claim 2 wherein said lever
(50) has an arcuate peripheral edge, said thinned
portion (55) being provided along said edge.

4. A connector according to any preceding claim
wherein said protective wall (60) is connected to said
housing (10) by a web (61), and said thickened por-
tion (62) is immediately adjacent said web (61).

5. A connector according to claim 4 wherein said web
(61) is arcuate.

6. A connector according to any preceding claim
wherein said lever (50) comprises arms (52) on op-
posite sides of said housing (10) and pivotable about
an axis (32B), an operating member (51) joining the
free ends of said arms, and protective walls (60) ex-
tending over said arms.

Patentansprüche

1. Hebelsteckverbinder, der ein Gehäuse (10) mit ei-
nem darauf dreh- bzw. schwenkbaren Hebel (50)
umfasst, wobei der Hebel (50) eine Kurvennut (54)
zum Eingreifen mit einem Stößel eines passenden
Verbinders definiert, wobei die Drehung des Hebels
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(50) relativ zu dem Gehäuse (10) bewirkt, dass die
Verbinder in einen Eingriff gezogen werden, wobei
das Gehäuse (10) eine Schutzwand (60) umfasst,
die sich teilweise über den Hebel (50) erstreckt, um
seine Abwinklung in eine Richtung senkrecht zu sei-
ner Bewegungsrichtung zu verhindern, dadurch ge-
kennzeichnet, dass ein verdünnter Abschnitt (55)
des Hebels (50) einem verdickten Bereich (62) der
Schutzwand (60) entspricht.

2. Verbinder nach Anspruch 1, wobei der Hebel (50)
plattenartig ist, wobei ein Außenteil von ihm der ver-
dünnte Abschnitt (55) ist.

3. Verbinder nach Anspruch 2, wobei der Hebel (50)
einen gebogenen Umfangsrand hat, wobei der ver-
dünnte Abschnitt (55) entlang des Rands bereitge-
stellt ist.

4. Verbinder nach einem der vorangehenden Ansprü-
che, wobei die Schutzwand (60) durch einen Steg
(61) mit dem Gehäuse (10) verbunden ist und der
verdickte Abschnitt (62) direkt an den Steg (61) an-
grenzt.

5. Verbinder nach Anspruch 4, wobei der Steg (61) ge-
bogen ist.

6. Verbinder nach einem der vorangehenden Ansprü-
che, wobei der Hebel (50) Arme auf entgegenge-
setzten Seite des Gehäuses (10) umfasst und um
eine Achse (32B) schwenkbar ist, wobei ein Bedie-
nelement (51) die freien Enden der Arme verbindet
und Schutzwände (60) sich über die Arme erstrek-
ken.

Revendications

1. Connecteur du type à levier comprenant un boîtier
(10) comportant un levier (50) pouvant pivoter sur
celui-ci, ledit levier (50) définissant une rainure en
came (54) destinée à être couplée avec un élément
suiveur de came d’un connecteur conjugué de telle
sorte que la rotation dudit levier (50) par rapport audit
boîtier (10) provoque le couplage desdits connec-
teurs, dans lequel le boîtier (10) comporte une paroi
de protection (60) s’étendant partiellement au-des-
sus dudit levier (50) afin d’empêcher son cintrage
dans une direction perpendiculaire au plan de dé-
placement de celui-ci, caractérisé en ce qu’une
partie amincie (55) dudit levier (50) correspond à une
partie épaissie (62) de ladite paroi de protection (60).

2. Connecteur selon la revendication 1, dans lequel le-
dit levier (50) est en forme de plaque, une partie ex-
terne de celui-ci constituant ladite partie amincie
(55).

3. Connecteur selon la revendication 2 dans lequel ledit
levier (50) présente un bord périphérique courbe,
ladite partie amincie (55) étant formée le long dudit
bord.

4. Connecteur selon l’une quelconque des revendica-
tions précédentes, dans lequel ladite paroi de pro-
tection (60) est raccordée audit boîtier (10) par une
bande (61), et ladite partie épaissie (62) est immé-
diatement adjacente à ladite bande (61).

5. Connecteur selon la revendication 4, dans lequel la-
dite bande (61) est courbe.

6. Connecteur selon l’une quelconque des revendica-
tions précédentes, dans lequel ledit levier (50) com-
prend des bras (52) sur des côtés opposés dudit
boîtier (10) et peut pivoter autour d’un axe (32B), un
élément de commande (51) reliant les extrémités li-
bres desdits bras, et des parois de protection (60)
s’étendant au-dessus desdits bras.
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